[Abstract] The global population is aging and the prevalence of age-related diseases, such as Alzheimer's disease and vascular dementia is increasing. Understanding functional impairments and disease processes is of vital importance in order to develop effective therapeutics. Using the natural exploratory behavior of mice, the spontaneous alternation y-maze can assess short-term spatial working memory. The protocol for y-maze testing is straightforward and requires minimal resources, as well as animal training and output. Therefore, it can be broadly applied to study short-term memory in aged rodent models.
1. Aged C57Bl/6 male mice (24-months-old) which model 56-69 year-old humans (Flurkey et al., 
2007)
Notes: a. Differences in the behavioral C57Bl/6 mice have been observed compared to other stains (Crabbe et al., 1999) . Furthermore, sex differences in behavioral tests have also been widely described in the literature (Kopp et al., 2006 2. Surface disinfectant, a surface disinfectant to remove odors on the y-maze between animals (e.g., 70% ethanol)
Note: The literature should be consulted when selecting a disinfectant to determine which solution is ideal for mouse strain being tested (Campagna et al., 2016) and equipment being used.
Equipment
1. Y-maze (Custom made or commercially purchased) (Stoelting, catalog number: 60180), the ymaze can be made of gray, white, or black plexiglass with the dimensions 39.5 x 8.5 x 13 cm for mice ( Figure 1A 
Habituate mice to handling
A minimum of one to two weeks prior to testing on the y-maze, experimenters should remove animals from cages and handle them (Crawley, 2007) . Each week, the animals should be handled daily for 5 out of the 7 days. Each mouse should be handled for at least 5 min.
2. On the day of y-maze, habituate testing animals to the testing room 30 min prior to beginning behavioral testing (Rutkowsky et al., 2018 ). Animals should not be able to see the y-maze prior to testing. (Mihalick et al., 2003) . Other modifications include object recognition (Romberg et al., 2013; Ibi et al., 2018 ) and the two-trial y-maze, which assess short-term memory (Dellu et al., 2000) . and the two-trial y-maze, which assess short-term memory (Dellu et al., 2000 
Data analysis
The three main outputs from the spontaneous alteration y-maze analysis are the number of alternations and entries, as well as percent alternations. The number of alternations can be calculated based on the sequence of arm entries. An alternation is defined as successive entries into 3 arms, on overlapping triplet sets (Figure 2 ). For example, entries into arms 1, 3, and 2 is considered an alternation. Whereas entries into arms 1, 2, and 1 would not be considered an alternation. Alternations can be used to measure short-term spatial memory in mice (Sarter et al., 1988 ). An arm entry is completed when the hind paws of the mouse had been completely placed in the arm (Ohno et al., 2004) . The number of entries per arm is a measurement of activity and locomotion during the testing session and is also be used to calculate the percent alternations. The percentage of alternation can be calculated as the ratio of actual to alternations and it can be calculated by using the formula below:
% alternations = total number of alternations number of arms entered × 100% Therefore, we recommend that all trials be video recorded. We advise experimenter not to make premature conclusion concerning memory deficits until enough parametric research has been conducted and alternative explanations have been assessed, please refer to At the start of the trial place the mouse in centre of y-maze rather in one arm of the maze.
Remove odors by disinfecting y-maze between animals.
Cover floor of maze with soiled bedding and mix between trials.
Test animals during dark cycle.
Habituate mice to testing room 30 minutes prior to testing. Statistical analysis of the data including the number of alternations and entries, as well as percent alternations can be conducted using GraphPad Prism 6.0 or any other statistical program.
Depending on the number of groups, unpaired t-tests or analysis of variance (ANOVAs) can be used.
In Figure 3 , we have provided a sample analysis of aged male C57Bl/6 mice deficient in methylenetetrahydrofolate reductase (MTHFR). All animals performed on behavioral task, there were no non-performers. We conducted statistical analysis using GraphPad Prism 6.0. Un-paired ttests were used to compare genotype groups. In all analysis, a P < 0.05 was considered significant.
All data are presented as mean ± standard error of the mean (SEM). Mthfr +/-mice made less alterations compared to wild-type controls [ Figure 3A , t(17) = 2.6, P < 0.05]. It appeared that the Mthfr +/-mice made fewer total arm entries, but this was not statistically different [ Figure 3B , t(17) =
